A stable, molten-globule-like cytochrome c.
Expression of cytochrome c from Thermus thermophilus in Escherichia coli (E. coli) leads to a protein with characteristics of a molten globule. Unfolding induced by guanidine hydrochloride (GdHCl) shows that E. coli-expressed cytochrome c has lower stability (and less cooperativity of unfolding) compared to the protein extracted from Thermus thermophilus, even though the two proteins have identical amino-acid sequences. Moreover, Soret and far-UV circular dichroism signals differ for the two proteins, suggesting a distorted heme environment and more side-chain dynamics of E. coli-expressed cytochrome c. Still, tryptophan fluorescence in E. coli-expressed cytochrome c is quenched as in native protein, and the iron coordinates in a low-spin form. Amino-acid sequencing indicates the presence of only one covalent cysteine-linkage to the heme in E. coli-expressed cytochrome c (normally, there are two linkages), a possible explanation for the trapped, molten-globule-like structure. The features of this non-native protein may be of interest for interpretation of cytochrome c folding kinetics in vitro, since a molten globule may be an intermediate on the folding pathway.